In the Standard Model (SM), the most impressive features of flavor physics are the Glashow-Iliopoulos-Maiani (GIM) mechanism [1] and the large top quark mass. The former results in the cancelation between the first two generations so that the mass difference ∆m K in the neutral K system could be suppressed, while the latter makes ∆m Bq (q = d, s) in the B q systems dominated by the short-distance (SD) top-quark effects [2] . Due to the precision measurements and the sensitivity to the new physics, within the past decades enormous studies have been done in K and B q mesons, which are composed of down type quarks.
By the production of large number of D mesons at Tevatron and B factories worldwide, now the neutral charmed meson which is made up of up-type quarks also plays an important role on the test of the SM. By the world average, the current measurements with allowing CP violation (CPV) for D −D mixing are given by [3] 
Combining the errors in quadrature, the ratio of y D to x D is estimated by
Intriguingly, the current data not only show x D ∼ y D but also indicate that the former is slightly smaller than the latter.
Due to the effective GIM mechanism and the absence of heavy quark enhancement, the SD SM predictions are several orders smaller than the data [4] . It is expected that the GIM suppression factor might be lifted by long-distance (LD) effects [5] [6] [7] [8] . With the exclusive technique [7, 8] , the results in the SM are estimated to be [8] where the associated new stuff is dictated by the scale or conformal invariance and named as unparticle [12, 13] . Some interesting applications of unparticle to various systems could be referred to Refs. [13] [14] [15] [16] [17] [18] . The unique character of unparticle is its peculiar phase appearing in the off-shell propagator with positive squared transfer momentum [12] . Due to CP invariance, the imaginary (real) part of the phase factor leads to the absorptive (dispersive) effect of a process [19, 20] . In this Letter, we investigate how x D and y D are influenced by the phase factor. Furthermore, in order to make the production of scale invariant stuff be efficient at Large Hadron Collider (LHC), we will concentrate on the unparticle that carries the color charges of SU(3) c symmetry [17] .
Since there is no well established approach to give a full theory for unparticle interactions, we study the topic from the phenomenological viewpoint. In order to avoid fine-tuning the parameters for flavor changing neutral currents (FCNCs) at tree level, we assume that the unparticle only couples to the third generation of quarks before electroweak symmetry breaking. Hence, the interactions obeying the SM gauge symmetry are expressed by
where l R,L are dimensionless free parameters, q Since we only concentrate on the phenomena of up type quarks, the associated interactions are formulated bȳ
where
After spontaneous symmetry breaking of electroweak symmetry, we need to introduce two unitary matrices V R,L U to diagonalize the mass matrix of up type quarks. In terms of physical eigenstates and using the equations of motion, the interactions for c−u−O a U could be written as
where the mass of light quark has been neglected. And g
By following the scheme shown in Ref. [18] , the propagator of the colored scalar unparticle is written as
with
Combining Eqs. (7) and (8), the four fermion interaction for D-meson oscillation is given by
For estimating the transition matrix elements, we use
where ξ D = m 
In order to study the x D and y D , we have to know their relations to M 12 and Γ 12 . Following the notation in Particle Data Group (PDG) [21] , the mass and rate differences of heavy and light D mesons could be formulated by
where M 
We note that unlike the case in B q system where the sign of ∆Γ Bq in the SM is certain and experimental data are consistent with SM prediction, the sign of ∆Γ D in the SM is uncertain; thus we use
Hence, the ratio of y D to x D can be expressed by
In order to illustrate the phase effect of unparticle and simplify the numerical estimates, we set Λ U = 1 TeV and g 
where we adopt M Table I . [21] . 
